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This invention is directed to personal care and, more particularly, to skin care products including color 
cosmetics, wtiich have been found to possess improved skin sut>stantlvity characteristics. 

Water and wear resistance are vital properties to skin protectk)n products, since contact with water by per- 
spiratton and swimming, can destroy the effectiveness of an otherwise beneficial skin care product Where 
5 greater protecth^e qualities, high water resistance and substantive barrier characteristics, are desired in a skin 
care product, it is customary in the art to Incorporate various organic waxes, organic resins and organic poly- 
mers, into the skin care product in order to achieve these goals. 

What has been discovered In accordance with the present invention Is that certain silicone based PDaterials 
can be en^toyed as viable alternatives to the organic waxes, resins and polymers, customarily used hereto- 
10 fore. Specif k:ally, the silkxme based material Is an aqueous latex of a crossllnked polydtorganosiloxane. 

While the aqueous latex of the crossllnked polydtorganosiloxane is described in U.S. Patent Ho. 4,584,341 
issued April 22, 1986, the use of the aqueous latex of the 341 patent in the rrtanner setforth in accordance 
with the present Invention, has not been previously exploited. Thus, insofar as the '341 patent is concerned, 
the use of the aqueous latex therein is described with reference to (i) coatings and impregnants for paper or 
15 fabric products, (iO constructton coatings, (iii) film cast products, (iv) thk:k cast parts, (v) caulking and (vi) eleo- 
trically conductive films. 

There is no suggestk>n in the *341 patent that the aqueous latex composittons described therein would 
possess utility In the personal care arena. 

The inventk>n relates to a method of enhancing the adherence to the skin of a skin care preparation con- 
20 taining an active ingredient such as a pigment, sunscreen, moisturizer or emoilient The method invoh^es iiv 
corporating into the skin care preparation a film forming agent as an ingredient thereof and applying the skin 
care preparatk>n containing the active ingredient and the film forming agent to the skin. The f i Im forming agent 
according to the present Riventkm is an aqueous latex of a crossllnked polydkirganosiioxane. 

The inventk>n further relates to a sunscreen preparatton containing a film forming agent and at least one 
25 ultravk)let light absorbing compound as an active ingredient The inventton is characterized by the use of an 
aqueous latex of a crosslinked poiydiorganosiloxane as the film forming agent in the sunscreen preparatk>n. 

In additk>n, the inventton relates to an eye cosmetto containing a film forming agent, a pigment, a wax, 
an oil and a preservath^e. Again, an aqueous latex of a crosslinked poiydiorganosiloxane is used as the film 
forming agent in the eye cosmet Where the active ingredient is a pigment for example, the pigment is caused 
30 to be adhered to the eyelashes in accordance with the present inventk>n. 

The film forming agent of the present inventk>n can be best described as an aqueous latex of a crosslinked 
polydk)rganosiloxane prepared by a method comprising 

(A) homogenizing a mixture comprising (1) one hundred parts by weight of poiydtorganosifoxane of the 
formula HO(R2SiO)xH wherein R is a radical selected from methyl, ethyl, propyl, phenyl, vinyl, aDyl and 

35 3,3.3-trifluoropropyl and x is an integer having an average value of three to one hundred; (2) 15-75 milll- 

mcAes of surface active anionic catalyst per kik>gram of potydk>rganoslloxane wherein said catalyst is se- 
lected from dodecylbenzene sulfonic acid and hydrogen lauryl sulfate; and (3) water, to yield an oil In water 
emulsion; 

(B) admixing 0.5-1 5 parts by weight of an alkoxy silicon compound selected from (0 silanes of the formula 
40 R'3Si(OR3)4. a wherein R' is a monovalent hydrocartx>n radical having up to tweh^e cartwn atoms, R' is an 

aikyi radical having one to sbc carbon atoms and a has a value of zero or one; (ii) a partial hydrolyzate of 
the silane which is soluble in the polydtorganositoxane; and Oil) mbctures of the silane and the partial hy- 
drolyzate; 

(C) maintaining the emulsion at a temperature of 15 to 30*C for at least five hours at a pH of less than 
45 f h^e until a crosslinked polymer emulsk)n is formed; 

(D) admbung sufficient base to raise the pH of the crosslinked polymer emutston to greater than seven; 
and optbnally 

(E) admixing greater than one part by weight of colloidal silica sol or coOoidal silsesquksxane; to yield a 
latex which produces an elastomer upon removal of the water at room temperature. 

so Details of the aqueous latex and examples of a process for its manufacture are set forth in U.S. Patent 
No. 4.584,341. The aqueous latex is also available oonrvnercially from Dow Corning CorporatkNi, Midland, 
Mk:higan, USA. 

For the purpose of illustrating the present inventton in wore deteil, oil in water ennulston mascara oompo- 
sittons B-H were prepared containing the aqueous latex and these compositbns are set forth in Table I. Mas- 
55 cara compositton H was used as the control mascara. The various ingredients of the mascara composfttons 
are arranged as Groups A-E as indicated in Table 1. 
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15 



20 



30 



35 



40 



IMGRKPIEHTS 



Group hi 



TABLE I 

MASCMtA CrotPOSmOliS (WBIGHT 

B C D E F G 



1. Hater 


47.5 


57.5 


57.5 


57-5 


47.5 


47.5 


57.5 


2. Hagnesiun Aluninun Silicate 


1.5 


1.5 


1.5 


1.5 


1.5 


1.5 


1.5 


3. Triethonolamine 


2.0 


2.0 


2.0 


2.0 


2.0 


2.0 


2.0 


Group Bt 
















4. Black Iron Oxide 


10.0 


10.0 


10.0 


10.0 


10.0 


10.0 


10.0 


5. Ultranarine Blue 


2.0 


2.0 


2.0 


2.0 


2.0 


2.0 


2.0 


Grot^ Cs 
















6. Camauba Wax 


2.0 


2.0 


2.0 


2.0 


2.0 


2.0 


2.0 


7. Candelilla Wax 


5,0 


5.0 


5.0 


5.0 


5.0 


5.0 


5.0 


8. Stearic Acid 


4.0 


4.0 


4.0 


4.0 


4.0 


4.0 


4.0 


9. Beeswax 


5.0 








5.0 


5.0 


5.0 


10. Petroleum Distillate 
















(IS0PAR9) 


10.0 


10.0 


10.0 


10.0 


10.0 


10.0 


10.0 



IIA. Alkylmethyl Silicone Wax 
with C^Q* alkyl group 

IIB. Same as llA but shorter 
silicone backbone 

lie. Same as llA but with 

^22-24 "^'^^ 

Group Ds 
12A. Aqueous Silicone Latex 
12B. Silicone Pressure 

Sensitive Adhesive 
12C.Hi^ Molecular Height 

Silicone Gun 

H0Ke2SlO(Me2SiO)^SiNe2OH 

Group Bs 
13. Diazolidinyl urea 
(Germaben^II-E) 



5.0 



5.0 



5.0 



10.0 



10.0 



1.0 



1.0 



1.0 



1.0 



1.0 



10.0 



1.0 



1.0 



50 



55 



In Table I, ingredient 2 of Group A is a thickener sold under the tradenna-k VEEGUM® by R.T. Vanderbitt 
Co. Inc., of NorwaOc, Connecticut The petroleum distillate shown as ingredient 10 of Group C is a mixture of 
isoparaff ins containing hydrocarbons having ten to twehre cart>on atoms, sold under the tr^emark ISOPAR^ 
L by the Exxon ChemicaJ Company. Houston. Texas. The preservative GERMABEN® ll-E shown as ingredient 
13 in Group E, is a product and a trademark of Sutton l.abOFatories of Chatham, New Jersey. 

The aqueous latex of crosslinked polydiorganosiloxane used as the film fornung agent in the mascara com- 
positions in Table I appears in Group D as ingredient 12A. 

In Table I, an "in situ" emulsif ier is employed in the form of the compound triethanolamine stearate which 
is formed by the oombinatton of triethanolamine (Ingredient 3) and dearie add (Ingredient 8). 
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Example I 

Mascara compositions B-H in the form of oil in water emulsions were prepared by heating ingredient 1 
and adding ingredients 2 and 3, in that order. The mixture of ingredients 1-3 was covered and heated to 85^). 

6 The pigment ingredients 4 and 5 of Group B were added to the ingredients 1-3 of Group A and dispersed using 
a homomixer. The ingredients of Groups A and B were maintained at 85''C. All of the ingredients of Group C 
were heated together to 80''C. and added to Groups A and B using a propeller mixer. Groups A, B and C, were 
mixed at 80"C. for fifteen minutes, cooled to 50»C. and the ingredients of Group D were added. Groups A, B, 
C and D, were cooled to 35"^. and the preservative of Group E was added. The mascara compositions were 

10 filled into vials and evaluated in Examples II and III. 

Example II 

The mascara compositions in Table I were evaluated for shelf stability and found to be stable at temper- 
15 atures of 40 and 45''C. after a period of six months. 

Example III 

Mascara compositions B-H in Table I were evaluated in vivo by volunteers. The volunteers applied the mssr 
20 care compositions to their eyelashes and attempted to wash off the nrtascara. Each mascara composition was 
evaluated on the basis of its difficulty to wash off the eye lashes. The volunteers reported that nr^ascara oonv 
position B which is representative of the present invention, was the most diff icult to wash off, followed by mas- 
cara compositions D and G. 

In the tests, Composition B was evaluated against other compositions containing other types of silicone 
25 film forming materials shown as Ingredients 11A-11C, 12B and 12C. In Table I. Ingredient 11A was an alkyl- 
methyl functional silicone wax containing an aDcyl group of thirty carbon atoms, ingredient 11 B was an alkyl- 
metr^ functional silicone wax containing an alkyl group of thirty cart>on atoms and differed from silicone wax 
11A only In the length of the slloxane backbone. TTie siloxane backbone of wax 11B was shorter than the s(- 
loxane backt>one of wax 1 1 A. Ingredient 11 C was also an alkylmethyt functional silicone wax similar to silicone 
30 wax 11A, but wax 11C contained an alkyt group of 22-24 cart>on atoms. Film forming silicone Ingredient 12B 
was a medical grade silicone pressure sensitive adhesive. Ingredient 12C was a high molecular weight silicone 
gum having the formula HOMe2SiO(Me2SiO)nSiMe20H in which Me is methyl and n is an integer having a 
value of ten thousand. 

The testing results reported by the volunteers were confirmed by independent testing of mascara conv 
35 positkNi B against other mascaras containing organic film forming agents such as polyvinylpyrrolidone and 
acrylate based polymers. 

While Examples l-lll and Table I are directed to mascara oomposittons In the form of oil In water emulsk)ns, 
water in oil emulskHis may be formulated as weD. Further, the aqueous latex of crosslinked polydk>rganos»- 
loxane may be used In the preparation of other eye cosmetic preparations such as eyebrow pencils and liqutds, 
40 eye shadow, eyeliner and eye cream. In additton, it Is contemplated that mascara compositions containing the 
aqueous latex as the f i Im forming agent may be fornmilated as cake or block mascara, liquki mascara or cream 
mascara, products. 

Waxes which may be employed in preparing mascara oomposittons In accordance with the present Inven- 
tbn indude carnauba, beeswax, ceresin, paraffin, candelilla, bayberry, nrwntan, spernr>aceti, castor wax, ozo- 

4$ kerite, Fisher-Tropsch waxes and microcrystalline waxes. Suitable oils include castor oil, dhre oil, jojoba oil, 
stearic acki, lanolin alcohols, paraffin oil and silicone flukls. Examples of pigments include iron oxide, titanium 
oxide, ultramarine, chromium oxkie, carbon black and any of the United States Government Food & Drug Ad- 
ministratk)n (FDA) certified organic dyes and lakes. Preservatives include methyl paraben. propyl paraben, 
butyl paraben. diazolidinyl urea and imidazoiidinyl urea. 

60 It may be desirable to incorporate in the mascara composition other conventional ingredients such as emul- 
sifiers and surfactants; humectants such as glycerine; perfumes, sunscreen compounds; vitamins; hormones; 
amino ackJs; antk>xkiants such as propyl, octyl and dodecyl, esters of gallic ackl, butylated hydroxyanisole, 
butylated hyc^xytoluene and nordthydroguaiaretic add; extenders such as tate, mica, kaolin and cerictte; feel 
modifiers such as organic esters and silkx>ne flukis; opactf iers such as titanium dk)xide and fatty alcohols; 

55 fragrances; and sohrents such as ethand, isopropanol and volatile silicones such as hexamethyldisiloxane 
and octamethylcydotetraslloxane. 

A mascara formulatton in accordance wfth the present invention wiQ preferat>ly contain 5-20 percent by 
weight or most preferably ten percent by weight, of the aqueous latex of crosslinked polydiorganosiloxane; 20- 
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60 percent by weight or most preferably 30-50 percent by weight, of water; 4-10 percent by weight of a wax or 
a mixture of waxes; 10-20 percent by weight of one or more pigments; one percent by weight or less of a pres- 
ervative; 5-1 5 percent by weight of one or more surfactants or emulsif iers; 0^-3.0 percent by weight of a thick- 
ener; zero to one percent by weight of a feel modifier and 1-4 percent by weight of an opadf ier. 
5 The concept of the present invention is further illustrated by reference to Table II which shows five (5) 
sunscreen compositions A-E which were prepared. The various ingredients of the sunscreen compositbns A- 
E are grouped as Phases A, B and C. ingredients in Table II which correspond to ingredients in Table I above 
are similarly Identified. Any diffBrences are noted below. 



15 



TABLE II 



20 



2S 



35 



45 



SO 



INGREDIENTS 

FH&SE Ai 

1. Water 

2. Polyacrylate 
(CARBOFOL9940) 

3. GLYCERIN 

4. Methyl Paraben 

5. Triethanolamine 

PHASE Bi 

6. Stearic Acid 

7. Cetyl Alcohol 

6. DBA-Cetyl Phosphate 
(AHPHISOL) 

9. Propyl Paraben 

PHASE Cs 

10. Cj^2~^15 ^l^li>«*oat« 
(FIN50LV9IN) 

11. 2-ethylhe2cyl-p- 
methoxyciimiroate 
PARSOLMCX 

12. 2-hydroxy-4- 

me thoxybenzqpbenone 

UVINUIJ* H-40 
13A. Silicone Pressure 

Sensitive Ac&iesive 
13B.Acrylates Polymer 

P0LYTBAP9 
13C. Silicone Polyner 
IBD.Crosslinked Catlonic 

Bnulsion of 

Polydinethylsiloxane 
13E. Aqueous Silicone 

Latex 





(HEIOrr PERCENT) 






A 


B 


C 


D 


E 


68.21 


63.21 


70.71 






0.14 


0.14 


0.14 


0.14 


0.14 


2.50 


2.50 


2.50 


2.50 


2.50 


0.15 


0.15 


0.15 


0.15 


0.15 


1.40 


1.40 


1.40 


1.40 


1.40 


4.00 


4.00 


4.00 


4.00 


4.00 


1.00 


1.00 


1.00 


1.00 


1.00 


1.00 


1.00 


1.00 


1.00 


1.00 


0.10 


0.10 


0.10 


0.10 


0.10 


4.00 


4.00 


4.00 


4.00 


4.00 


7.00 


7.00 


7.00 


7.00 


7.00 


3.00 


5.00 


3.00 


3.00 


3.00 


7.50 












12.50 












5.00 







7.14 



5.00 



55 

In Table II. the polyacrylate thickener CARBOPOL® 940 in Phase A is a product and trademark of the B.F. 
Goodrich Company of Cleveland, Ohio. Glycerin was present in Phase A as a hun>ectant The enruilsifier AM- 
PHISOL® in Phase B is a tradentark and a product of Givaudan Corporatnn, aifton. New Jersey. Cetyl alcohol 
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was present in Phase B as an opactf ler. The solubilizer FINSOLV® TN in Phase C is a product and a trademark 
of Finetex Incorporated of Elmwood Park, New Jersey. The sunscreen compound PARSOL® MCX in Phase 
C is a product and a trademark of Givaudan Corporation of Clifton. New Jersey. The sunscreen compound 
UVINUL® M-40 in Phase C is a product and a trademark of BASF CorporatkNi of Parsippany, New Jersey. 

5 The acrylates polymer PPLYTRAP® in Phase C is a product and trademark of the Dow Corning Corpor- 

atton, Midland, Michigan. POLYTRAP® is a micrometer sized powder of macroporous particulates and is de- 
scnbed in vanous patents including U.S. Reissue Patent 33429 and U.S. Patent No. 5,035,890. The silk:one 
polymer 13C was a dimethyhnnyl endblocked trifluoropropylmethyl sik>xane polynner. The silicone ingredient 
1 30 was a water thin white emulston which had a si licone content of thirty-five percent by weight in water and 

10 a pH of six. 

Example IV 

Sunscreen compositbns A-E in Table II were prepared by mbdng together the ingredients of Phase A and 
15 heating the mixture to 76^. The ingredients of Phase B were mixed together in order and heated to 75<^. 
Phase B was added to Phase A and the temperature was n>aintained. ingredients 1 0-12 of Phase C were mixed 
together in order and heated until dissoked. This portkm of Phase C was added to ingredient 13A-E as ap- 
propriate and all of Phase C was added to Phases A and B at 5a*C. The sunscreen compositkMis were stirred 
until a temperature of 40°C. was reached and filled into vials for evaluatkMi. 

20 

Example V 

Sunscreen compositions A-E were evaluated In vivo by volunteers. The amount of sunscreen oompositkm 
remaining on the skin after eighty minutes of soaking was determined by Fourier-Transform Infrared Spectro- 
26 scopy (FTIR). The sunscreen compositbns A-E were evaluated against a commercial sunscreen product con- 
taining a GANEX^ resin as the film forming agent GANEX® is a polyvinyl pyrrolktone based polynrrer com- 
monly used in consumer sunscreen products and is a product and trademark of Internatbnal Specialty Prod- 
ucts of Wayne, New Jersey. It was deterntined that the sunscreen compositton E of the present invent k>n was 
the best performer against GANEX®. Slightly more than forty percent of the sunscreen composition E which 
30 contained the aqueous latex remained on the skin. By comparison, only thirty percent of the sunscreen con- 
taining GANEX9 as the film forming agent remained on the skin. 

Sunscreen oomposittons according to the present invention may be formulated as oils, lot tons, creams or 
gels. In those instances where a compositkm is in the form of an oil in water emulston or a water in oil emulston, 
one or more surfactants may be requved. Suitable surfactants would include one or more of the various cat- 
as egories of siltoon-f ree organto emulsif iers. These emulsif iers, it is noted, may be used in combinatton with 
certain polydtorganosiloxanepolyoxyalkylene copolymers, as explained in U.S. Patent No. 4,122.029 and U.S. 
Patent No. 4.311.695. 

Sunscreen agents according to the inventton are used in amounts whtoh are within the restricted limits 
or less, as estaUished by the US Government Food & Drug Administration. Representative sunscreen agents 
40 or mbctures of such agents which may be used in the preparatton of the composittons of the inventton include 
4-aminobenzok: acto; homonr>ethyl salicylate; 2-hydroxy-4-nr>ethoxy benzophenone; 2-phenylbenzlmtoazol-5- 
sulfbnto acid; 4-dimethyl amino benzoic acid-2>ethylhexyl esten 4-methoxy dnnamto add isoanriyl esten 4-me- 
thoxy cinnamc add-2-ethylhexyl ester 3-(4'-methyl) benzylidine-bornane-2-one; 1-(4'-isopropylphenyl)-3- 
phenyl-1-propane-1,3-dtone; and 1 -(4 -t-butylphenyl)-3-{4-methoxy phenyl)- propane-1,3-dtone. 
45 AnKHig the various moisturizing oils which may be used in order to formulate sunscreen composittons are 
mineral oil, peanut oil, sesame oil. avocado oil. coconut oil, cocoa butter. alnrK>nd oil, safflower oil, com oil 
and cotton seed oil. Other oils may be added for the purpose of improvbg the spreadability of the sunscreen 
composition such as siPicone flutos; and fetty add esters such as isopropyi myristate, Isopropyl palmitate, iso- 
propyl stearate, butyl stearate and cetyl stearate. Other conventtonal «Jjuvants necessary to produce accept- 
so able consumer sunscreen products may be induded in the composittons such as antioxkiants, preservatives, 
fragrances and perfumes, emtdsif tors, humectants and soh^ents. 

A sunscreen formulatton in accordance with the present inventton will preferably contain 5-20 percent by 
weight or nf>ost preferably ten percent by weight, of the aqueous latex of crossiinked polydiorganosiloxane; 20- 
60 percent by weight or most preferably 30-50 percent by weight, of water, one percent by weight or less of a 
65 preservative; 4-8 percent by weight of one or more surfactants or emulsifiers; 0.1-ZO percent by weight of a 
thickener, zero to five percent by weight of a feel modif ton 0.2-1.0 percent by weight of a fragrance; and 1-4 
percent by weight of an opadf ier. 

Tbe use of the aqueous silicone latex in the preparatton of foundatton make-up is illustrated in the fdlowing 
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example. In the example, three foundation make-ups A, B and C, were prepared and the fornmilation for each 
of these foundation make-ups is shown in Table III. Foundatbn nr^e-ups B and C contained the aqueous sil- 
icone latex, v^ile f6undatk>n make-up A was used as the control. 

In Table III, SPAN® 60 is a nontonic emulslfier with an HLB value of 4.7. It is a sorbitan monostearate and 
5 a product of ICI Amerteas Incorporated, of Wilmington, Delaware. CERASYNT® Q in Table ill is an antonic 
emulslf ier and a glycerol monostearate. It Is a pmduct of Van Dyk of Bellevi He, New Jersey. The nonlonk: emul- 
slfier UPONIC® EG-1 is a pdyethoxylated glycerol and a product of Lipo Chemical Incorporated of Peterson, 
New Jersey. 

The pignr>ent grind in Table III may contain one or more pigments such as iron oxkles, talcum, titanium di- 
10 oxkle, ultramarines (pink, rose and blue), chromium green, manganese vk)let. kaolin, bentonite, siltea. zinc ox- 
kle and chromic oxkJe. 

Example VI 

15 Referring to Table III, foundatkm make-ups A-C were prepared by mixing the several ingredients in Phase 

A in the order given In the Table. The pigment grind was added to Phase A using a homombcer for providing 
agitation. Heat was applied to Phases Aand B and Phase C was heated separately. Phases A-C were combined 
and Phase D was added. The foundatton make-up was cooled and evaluated by volunteers. 

The foundatton make-ups were tested "in vh«)" by applying 0.05 milliliters to the volar forearm of the vol- 

20 unteers. After being applied, the fbundatk>n make-up was allowed to dry for ten minutes. Luke warm tap water 
was applied to each applicatton site for two minutes. The forearm was then evaluated to determine how nruich 
foundatton remained on the skin. These evaluations conflrnrted that foundatton make-ups B and C of the pres- 
ent inventk)n were more restetant to water wash off than foundatton make-up A which did not contain the aqu- 
eous sllbone latex. 

25 The volunteers were also asked to evaluate the test site for removal of the foundation make-up with a tissue 

by rubbing. It was reported that all of the foundation make-ups A-C could be renx>ved by rubbing with tissues, 
but that foundatk)n nnake-ups B and C of the present inventfon retained more color than foundatfon make-up 
A whk:h did not contain the aqueous silicone latex. 

30 



40 



45 



so 
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TABLE III 





INGREDIErfTS 




FOUNDATION MAKEUP (WEIGHT %) 


s 






A 


B 


c 




PHASE A: 












1. 


>Aferter 


62.55 


57.55 


5Z55 


10 


2. 


Magnesium aluminum 
silteate 


1.00 


1.00 


1.00 




3. 


PEG -400 


5.00 


5.00 


5.00 


15 


4. 


UPONIC EG-1 


5.00 


5.00 


5.00 




5. 


Triethandamine 


0.20 


0.20 


0.20 




PHASE B: 










20 


PHASE C: 


PinmAnt f^inH 

l^iyillBilt wllllU 


10.00 


10.00 


10.00 




f . 




2.00 


2.00 


2.00 


25 


o 
o. 




1.00 


1.00 


1.00 




A 
9. 




1.75 


1.75 


1.75 




10. 


Stearic Add 


0.50 


0.50 


0.50 


30 


11. 

PHASE D: 


Volatile cydic silicone 


10.00 


10.00 


10.00 




12. 


Aqueous Silicone Latex 




5.00 


5.00 


35 


13. 


GERMABEN® ll-E 


1.00 


1.00 


1.00 



The cosmetic composftions set forth at)ove in Tables I to 111 and in Examples I to VI. when applied to the 
skin, leave a flexible and stretchable film on the surface of the skin. Therefore, active ingredients induded in 
these cosmetic products such as sunscreen compounds for example, will tend to be bound in the flexible film 

40 and will remain in place on the skin significantly longer, despite sweating, swimming and exerdse. Further, 
the compositbns exhibit improved physical resistance and hence are physically diff rcult to rub off from ttie 
skin. These obvious advantages of the oomposfttons according to the present inventk>n can be attributed to 
the presence in the compositkms of the aqueous latex of the crosslinked pdydkMrganosiloxane. 

Non-vdatile silkxMie fluids which may be used in the preparatton of the oomposittons of the present in- 

45 ventk)n are organic pdysiloxanes having a viscosity in the range of 5 to as high as several millton nvhVs (cen- 
tistokes), preferably lOOto 10,000mm2/s(cenr»tokes). Ambdureof polysiloxanes having relativdy higher and 
rdativdy lower viscosities can employed. Such polysiloxanes have the repeating unit 



90 



55 



I 

-Si — 0- 



wherein n is an integer having a value greater than 1 ; and are alkyt radk:als of one to seven cartxjn atoms 
or a phenyl group; and R^ and R^ may be the same or different IDustrative pdysitoxanes are polydimethylsi- 
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loxane, polydiethylsiloxane, polymethylethytsilGxane, pdymethylphenylsiloxane. polydiphenylsiloxanes and 
copolymers of two or more of the foregoing siloxanes. 

In some instances it may t>e desirable to include a volatile silicone fluid in the compositions of the present 
invention. Suitable volatile silicones are low viscosity methylsilicones. The volatie low viscosity methytsilicone 

5 fluid corresponds to the average unit formula (CH3)aSiO(4.ay2 wherein a Is an integer having an average value 
of from two to three. The methylsilicone fluid contains siloxane units joined by Si-O-Si bonds. Representative 
units are (CH3)3SiOiy2. (CH3)2Si02a, {CH3)Si03tt and Si04c. These units are present in molar anrxHints such 
that there is provided an average of from two to three methyl groups per silicon atom in the methytsilicone 
fluid, whereby the methylsilicone fluid has a viscosity of less than one hundred mnri^y^ (centistokes) measured 

10 at25*C. 

The volatile, low viscosity methylsilicone fluid contains dimethylslloxane units and optionally trimethylsi- 
loxane units. Preferably, the methylsilicone fluid has a viscosity of less than ten nun^/s (centistokes). Repre- 
sentative compounds are cydopolysiloxane compounds of the general formula [(CH3)2Si01x and linear silox- 
ane compounds of the general formula (CH3)3SiO[(CH3)2SiO]ySI(CHa}3, in whnh x is an Integer having a value 

IS of from three to ten and y is an integer having a value of from zero to fbur. 

The volatile, tow viscosity methylsilicones have boiling points generally less than 250^. and possess vis- 
cosities preferably generally less than ten mm^s (cent istokes) measured at aS'^C. Most preferably, the viscosity 
Is 0.65 to 5.0 mnriVs (centistokes). The cydopolysiloxane compounds have been assigned the adopted name 
"CYCLOMETHICONE" by The Cosmetk:s. Toiletries and Fragrance Assodatton. Inc., Washington. D.C. 

20 (CTFA). Both the cydopolysiloxanes and the linear siloxanes are dearflukls and are essentially odorless, non- 
toxic, nongreasy and nonstinging. Cosmetically, these methylsilicone fluids are nonirritating to skin and exhibit 
enhanced spreadability and ease of rub-out when applied. Once applied, the nriaterials evaporate leaving be- 
hind no resktue. 

Methytsiltoone fluids which are operable in accordance with the present Inventton leave substentially no 

25 reskiueafterthirtymlnutesatroomtemperaturewhenonegramofflukilsplacedatthecenterofaN^^ 1 circular 
filter paper having a diameter of 185 mm supported at its perimeter in open room atnK>sphere. By methylsili- 
cone fluid is meant a compositton contelning two or more silicon atoms, all of whtoh are bonded by way of at 
least one oxygen atom to at least one other siltoon atom and at least one methyl radtoal. each silicon valence 
not satisfied by oxygen t>eing satisfied by a methyl radical. 

30 Representetive methylsilicone f lukls found to be espedally useful In accordance with the present Inventton 
are hexamethyldlsiloxane which has a boiling point of 99.5''C. and the formula MesSiOSiMes; octamethyitri- 
siloxane whk^h has a boiling point of 1 52**C. and the formula MesSiOMejS'OSiMes; hexamethylcydotrisiloxane 
which has a boiling point of 1 33**C. and the formula [(Me2)SiOk octamethylcydotetrasiloixane whteh has a boil- 
ing point of 171"^:. and the formula [(Me2)SiO]4; and decamethyicydopentasiloxane whtoh has a boiling point 

35 of 205°C. and the formula [(Me2)SiO]5. 

These methylsilicone flukls may be used alone or as mixtures in combinattons of two or more. Mixtures 
of the methylsilicone flukls will result in a volatile material having an evaporating behavtor different from any 
one of the individual methylsilicone flukls. The methylsilicone fhjkis and methods for their preparatton are 
known in the art and such fluids are convnerclally available. 

40 In some instences. it may be desirable to replace one or tnore of the methyl groups in the methylsilicone 
flukl with other groups. Thus, there may be substituted groups such as alkyl radicals havii^ two to tweh^e car- 
bon atoms; aryl radicals having sbc to ten cartwn atoms; amine groups; vinyl; hydraxyl; haloalkyi groups; aralkyi 
groups; and acrylate groups, for example. 

The composittons of this inventton may contein a surfactant such as an antonk: and amphoteric surfactant 

45 Suitable antonic surfactants indude sulfonated and sulfated alkyl, aralkyi and alkaryl antonic surtactants; alkyl 
sucdnates; alkyl sulfosucdnates and N-alkyI sarcosinates. Representative surfactants are the sodium, mag- 
nesium, ammonium and the mono-, di- and triethandamine salts of alkyl and aialkyl sultates as well as the 
salts of alkaryl sulfonates. The alkyl groups of the surfactants generally have a total of from 12 to 21 caxbm 
atoms, may be unsaturated and are preferably fatty alkyl groups. The suttates may be sulfate ethers containing 

50 one to ten ethylene oxide or propylene oxkle unfts per mdecule. Preferatily, the sulfate ethers contain 2 to 3 
ethylene oxide unfts. 

Typical antonk: surfectants indude, among others, sodium lauryl sulfate, sodum lauryl ether sulfote. anv 
monlum lauryl sulfate, triethanotamlne lauryl sulfate, sodium C14-16 defin sulfonate, ammonium pareth-25 
sulfate (anunonium salt of a sulfated polyethyler^ gfycd ether of a mixture of synthetk: CI 2-1 5 fatty alcohds). 
55 sodium myristyl ether sulfate, anunonium lauryl ether suttate, disodium monodeamidosulfosucdnate, anvno- 
niuni tauryl sutfosuccinate. sodium dodecylbenzene sulfonate, triethandamlne dodecylbenzene sulfonate and 
sodium M-tauroyI sarcosinate. 

Surfactants generally dassif ied as amphoteric or amphdytk: indude oocoamphocartxucyglydnate. oo- 
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coamphocartx>xypropionate, cocobetaine. N-cocamidopfopytdimethyfglycine and N-lauryl-^4-carboxymethyl- 
N-(2-hydroxyethyl)ethylenediamine. Other suitable amphoteric surfactants include the quaternary cydol mi- 
dates, betaines and suttaines disclosed in U.S. Patent No. 3.984.500. 
The betaines may have the structure: 

5 R^R2R3N+(CH2X„COO- 

wherein is an alkyi group having 12 to 18 cart)on atoms or a mixture thereof. R^ and R^ are independently 
lower alkyI groups having 1 to 3 cart>on atoms and m is an integer from 1 to 4. Specific t>etaines are dpha- 
(tetradecyldimethylammonio)aoetate, beta-(hexadecyldiethytammon'io)propionate and ganrvna-(dodecyldime- 
thylammonio)butyrate. 

10 The sultaines may have the structure: 

RiR2R3N+(CH2).„SCV 

wherein R\ R^. R^ and m are defined as above. Specific useful sultaines are 3-(dodecyldimethylammonio)- 
propane-1 -sulfonate and 3-(tetradecyldimethylammonio)ethane-1-suH6nate. 

The compositions of this invention may contain a nonionic surfactant which is a fatty acid alkanolamide 

15 or amine oxide surfactant The fatty add alkandamides are nonionic surfactants obtained by reacting alka- 
ndamines such as monoethanolamine, diethanolamine, nmnoisopropanotamine or diisopropanolamine with a 
fatty acid or fatty acid ester to form the amide. The hydrophobic portion of the nonionic surfactant Is provided 
by a fatty add hydrocart>on chain which generally has from 1 0 to 21 cart>on atoms. The fatty acid alkanolamide 
surfactants indude, fatty add diethanolamkjes such as tsostearic add diethanolamide, launc add diethano- 

20 lamide, capric add diethandamide. coconut fetty add diethanolamkle, lindek: add diethandamides, myristic 
add diethandamMe, dek: add diethandamkie and stearic add diethandamkie; fatty add monoethandamkles 
such as coconut fatty add monoethanolamide; and fatty add monoisopropandamkles such as oiek: add 
monoisopropandamkle and lauric add monoisopropandamkle. 

The amine oxides are loiown nonk>nk: surfactants obtained by oxidizing a tertiary amine to form the annine 

25 oxide. Ttiey are sometimes referred to as pdar nonk>nk; surfactants. Amine oxkle surfactants include, the N- 
alkyI amine oxkies such as N-cocodimethytamine oxkJe, N-lauryl dimethylamine oxkie, N-myrfstyl dimethyla- 
mine oxkJe and N-stearyl dimethylamine oxkSe; the N-acyl amine oxkJes such as N-cocamklopropyl dimethy- 
lamine QxMe and N-tallowamkJopropyl dimethylamine oxkJe; and N-alkoxyalkyI amine oxkles such as bis(2- 
hydroxyethyl) CI 2-1 5 alkoxy-propylamine oxkie. The hydrophobk: portkm of the amine oxide surfactants is 

30 generally provkJed t>y a fatty hydrocartxtn chain containing from 10 to 21 cart>on atoms. Representative sur- 
factants indude lauric add diethandamide, N-lauryl dimethylamine oxide, coconut acM diethandamide, myr- 
. istic add diettiandamtde and dek: add diethandamkJe. 

Addittonal categories of surfactants may be induded such as cattonk: and zwitterionic surfactants and rep- 
resentative compounds are set forth in detail in U.S. Patent No. 4.902,499. 

35 Suitable thckeners which may be employed are sodium alginate, gum arable, polyoxyethylene, guar gum, 
hydroxypropyl guar gum, cellulose derivatives such as methylceOulose. methylhydroxypropylcellulose, hydrax- 
ypropylcenuiose, pdypropylhydroxyethylcellutose, starch and starch deffvatives such as hydroxyethylamylose 
and starch amylose, k>cust bean gum, electrdytes such as sodhim or ammonium chlorkle, saccharides such 
as fructose and glucose and derivatives of saccharides such as PE6-120 methyl glucose dk)leate. 

4D Other variattons and niKXlif icatbns may be made in the compounds, compositbns and methods, described 
herein without departing from the essential features and concepts of the present inventk>n. The forms of the 
inventton described herein are exemplary only and are not intended as limHattons on the scope of the Inventkin 
as defined in the appended dains. 

45 

Claims 

1. A method of enhancing adherence to the skin of a skin care preparation comprising an adive ingredient 
selected from pigments, sunscreens, moisturizers and emdiients, comprising the step of incorporating 
so into the skin care preparation 5-20 percent by weight of a film fornung agent as an ingredient thereof and 

applying the skin care preparatkm containing the active ingredient and the film forming agent to the skin; 
the film forming agent being an aqueous latex of a crosslinkable pdydkvganosiloxane prepared by a 
method comprising: 

(A) homogenizing a mixture comprising (1) one huralred parts t>y weight of a pdydkxganosiloxane of 
55 the fbrnnula HO(R2SiO)kH wtierein R is a radk:al selected from methyl, ethyl, propyl, phenyl, vinyl, allyl 

and 3.3.3-trif1uoropropyl and x is an Integer having an average value of three to one hundred; (2) 15- 
75 milllmdes of surface adive antonic catalyst per kilogram of polydk)rganosiloxane wherein said cat- 
alyst is selected from dodecylbenzene sulfonic add and hydrogen lauryl sulfate; and (3) water, to yield 
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an oil in water emulsion; 

(B) admixing 0.5-1 5 parts by weight of an alkoxy silicon compound selected from (i) sllanes of the for- 
mula R aSI(OR3)4-a wtierein R' is a monovalent tiydrocartx)n radical having up to twelve cart)on atoms, 
R3 is an alkyl radical having one to six cartxin atoms and a has a value of zero or one; (G) a partial 
hydrotyzate of the silane which Is schAAe in the polydiorganosiloxane; and (iii) mixtures of the silane 
and the partial hydrolyzate; 

(C) maintaining the emulsion at a temperature of 1 5 to 30**C. for at least five hours at a pH of less than 
five until a crosslinked polymer emulsion is fbrnr^; 

(D) admixing suff icient base to raise the pH of the crosslinked polymer emulsion to greater than seven; 
and optionally 

(E) admixing greater than one part by weight of colloklal siPica sol or coitoklal silsesquioxane; to yield 
a latex whk:h produces an elastomer upon removal of the water at room temperature. 

2. The method according to daim 1 1n whfeh the skin care preparatton is a sunscreen compositton which 
includes as the active ingredient thereof at least one ultravtolet light absorbing compound. 

3. The method according to daim 2 in whk:h the ultravtolet light absorbing compound is 2-ethylhexyl-p-m»- 
thoxydnnamale or 2-hydn>xy-4-methoxybenzophenone. 

4. The method according to daim 1 1n whk:h the skin care preparation is an eye cosmetic compositton se- 
lected from eyebrow pendls and liqukis, eye shadows, eyeliners, eye creams and mascara. 

5. The method according to daim 4 in which the eye cosmetic compositkxi is mascara which indudes an 
active ingredient selected from waxes, oils and pigments. 

6. A sunscreen preparatton containing a film forming agent and at least one ultravkilet light at>sorbing com- 
pound as the active ingredient thereof, characterized by the film forming agent being an aqueous latex 
Of a cross-linkable pdydkxganosiloxane prepared by the mettod of daim 1 . 

7. The sunscreen preparatkm according to daim 6 in whk:h the ultraviol^ light absorbing compound is 2- 
ethylhexyl-p-methoxyclnnanwrte or 2-hydroxy-4-methoxy-benzophenone. 

8. A cosmetk: containing a film forming agent, a pigment, a wax and an oil, characterized in that the film 
forming agent is an aqueous latex of a crosslinkable polydtorganosiloxane prepared by the method of 
daim 1. 

9. The cosmetfc according to daim 8 which is an eye cosmetfe selected from eyebrow pendls and liqukls, 
eye shadows, eyeliners, eye creams and mascara. 

1 0. The cosmetic according to dai m 8 in which the film forming agent is present in the an>ount of &-20 percent 
by weight 
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